A new route to poorly available 5-alkoxyindolizines has been developed by reaction of oxazolo[3,2-a]pyridinium salts with sodium alkoxides; the structures of three indolizines and one parent salt have been confirmed by X-ray diffraction analysis.
The entire class of 5-alkoxy(hydroxyl)indolizines is poorly investigated since there is lack of synthetic methodologies leading to this scaffold. Rare examples of preparation of the members of class A include their synthesis from pyrrole derivatives [1] [2] [3] and by means of photolytic C-5 oxidation of the indolizine ring. 4 Structure B with the desired motif was prepared via 1,3-dipolar cycloaddition. 5 The most common strategy to indolizine ring (the Chichibabin cyclization) failed for the case of 6-methoxy-2-picoline. 6 It is, however, possible to annelate the pyrrole ring to pyridine by condensation of the Guresci pyridone with α-bromoketones 7, 8 leading to 5-indolizinones C, which are stable tautomers of desired 5-hydroxyindolizines D. We found 9 that pyridone-like derivatives C can be converted into 5-chloroindolizines E, which react with MeONa leading to 5-methoxy-6-cyanoindolizines F. However, simple 5-alkoxyindolizines A (without other substituents in the pyridine ring) remain unknown.
We reported an efficient strategy [10] [11] [12] to build the indolizine ring by a somewhat unusual conversion of oxazolo[3,2-a]-pyridinium salts G (route a in Scheme 2). This reaction allowed us to prepare 5-dialkylaminoindolizines H. Recently, 13 this methodology has attracted attention in industrial chemistry as a source of a library of 5-substituted indolizines with potential bioactivity. However, only secondary amines are suitable for such a transformation, and with primary amines (route b) salts I were formed instead of indolizines. Therefore, it is unclear which other nucleophiles are suitable for this new strategy of indolizine synthesis from oxazolopyridines. Furthermore, the ring system of salts G may undergo alternative modes of ring opening depending on the group R and the nature of the nucleophile. Thus, salts G with R = H react with secondary amines with pyridine ring opening (route c 11 ), whereas with alkoxide the C(2)-O bond cleavage was observed (route d 14 ) . In this paper, we studied the direction of the reaction of salts G (R = Me) with alkoxides to test the synthesis of 5-alkoxyindolizines A.
We found that the reactions of salts 1a-c with sodium methoxide smoothly led to previously unknown 5-methoxyindolizines 2a-c. Variation of the nature of alcohol was performed for salt 1a, and its reactions with sodium ethoxide and sodium isopropoxide led to corresponding 5-alkoxyindolizines 3, 4. All reactions were usually complete in one or two days at room temperature (additional heating decreased the yields and purity of the products).
Compounds 2-4 gave a positive Erlich test with p-dimethylaminobenzaldehyde (deep blue colour typical of indolizines). In the 1 H NMR spectra of indolizines (Table 1) , two new aromatic singlets of the formed pyrrole ring and the peaks of the RO group were observed (whereas the methyl group, which was initially present in salts 1, disappeared), thus clearly confirming † A lecturer at the Higher Chemical College of the RAS. 
Scheme 2 the structures of 2-4. The mass spectra of 5-alkoxyindolizines contained the molecular ion; however, the most intense peaks were [M -R] corresponding to the cleavage of an alkoxy group. The structures of 5-alkoxyindolizines 2a, 2c and 4 were finally confirmed by X-ray analysis (Figure 1 ). In the structures of all indolizines clear alternation of single and double bonds along the bicyclic perimeter was observed indicating a well-known tetraene-like character of the indolizine nucleus.
The reaction mechanism most probably involves the attack of an RO anion at the carbon bridgehead position giving adduct J.
Further cleavage of the oxazole ring gave rise to ylide structure K, which undergoes final closure and dehydration to the pyrrole ring. Interestingly, in the reaction of salt 1a with Bu t ONa (or Bu t OK), no indolizine was formed, and the starting material was converted into unidentified tar. Probably, the more basic tert-butoxide ion may cause deprotonation of the potentially acidic 5-Me group of salt 1a followed by side chain reactions. No reaction of salt 1a with PhONa was observed (maybe due to a lower nucleophilicity of the phenolate anion). The nature of the electron-withdrawing group at the phenyl group in the 2-position is crucial to the stability of 5-alkoxyindolizines. Thus, indolizines 2a,b, 3, 4 with the 2-(p-nitrophenyl) group were stable, whereas compound 2c with the 2-(p-bromophenyl) residue decomposed on keeping. Attempts to prepare other oxazolopyridinium salts with 2-[p-bromo(chloro)phenyl] substituents in reactions with alkoxides led to very unstable products.
Parent salts 1 were prepared by the phenacylation of methoxypyridines 5a-c followed by the cyclocondensation (16) C (17) C (18) C(19) C (20) C (15) C (1) C (2) C (3) C (4) N (9) C (5) C (6) C (7) C (8) O (8) C (14) C (10) C (11) C (12) C (13) 
2c
Cl (1) O (11) O (12) O (13) O (14) C (14) C (15) C (16) C (17) C(18) C (19) C (1) C (2) O (3) C (4) C (5) C (6) C (7) C (8) N (9) C (20) Br (1) C (10) C (11) C (12) C (13) C (1) C (2) C(3) C(4) C (5) C (6) C (7) C (8) N (9) O (16) C (17) C (10) C (11) C (12) C (13) C(14) C (15) N (20) O (21) O (22) C (1) C (2) C(3) C(4) C (5) C (6) C (7) C (8) N (9) O (16) C (17) C (18) C (19) C (10) C (11) C (12) C (13) C ( of N-phenacylpyridones 6a-c (using H 2 SO 4 as a dehydrating agent) (Scheme 4) and separated as perchlorates. The spectral changes ‡ from pyridones 6 to oxazolo[3,2-a]pyridinium salts 1 clearly confirm the closure of an aromatic ring: the singlet of the CH 2 group disappeared in salts 1, and a new aromatic singlet (1H) of the oxazole fragment is observed at 9.5-9.7 ppm. The structure of salt 1c was confirmed by X-ray data § (see Figure 1) . This work was supported by the Russian Foundation for Basic Research (project no. 04-03-32823-a). § Crystallographic data. All X-ray intensities were measured using a CAD4 diffractometer at 293(2) K [l(MoKα) radiation]. All structures were solved by a direct method and refined by a full-matrix least-squares technique against F 2 in an anisotropic approximation (for 2a, in an isotropic approximation). The hydrogen atoms were placed in calculated positions and refined in an isotropic approximation in a riding model (1c, 2a,c) and found from the difference Fourier maps and refined in an isotropic approximation (4). All calculations were performed using SHELX-97. 17 For 1c 
